Abstract Twenty patients with lateral ankle instability were treated by a novel anatomical reconstruction technique (group A) and the results compared with 20 patients (group B) who, during the same period of time, underwent primary repair of ruptured lateral ligaments of the ankle. We reviewed 15 patients from group A and 17 patients from group B at a mean follow-up of between 2 and 4 years. The mean functional scores were good in both groups without significant difference, and there was no difference in the mean anterior talar translation between the two groups. We therefore conclude that chronic lateral instability of the ankle may be successfully treated, even in the presence of severely damaged, attenuated or absent ligament tissue.
Introduction
The lateral ligamentous complex of the ankle may be the most commonly damaged structure in sports injuries [3, 13, 16] . Primary repair of the ligaments was previously recommended, and good long-term results have been reported [1, 12] . Recently, non-operative treatment also has again been recommended [11, 13, 19] . However, despite adequate primary functional treatment, some patients develop chronic instability [2, 14] . Many reconstructive procedures have been described to stabilise chronic lateral ligamentous instability [2, 6, 7, 14, 18] . We developed a new reconstruction technique for these patients during the 1980s following a study performed in our clinic that showed the Evans' repair did not always restore anterior stability [20] .
The aim of this study was to describe our technique for chronic lateral ankle instability when augmentation of the reconstruction is required because of absence of local ligament tissue. We compared results of patients treated this way with those of patients who underwent primary surgical repair of ruptured lateral ankle ligaments. The follow-up was between 2 and 4 years.
Materials and methods
Twenty consecutive patients underwent the new technique of lateral ankle reconstruction between January 1992 and September 1993, and formed the "anatomical reconstruction" group (group A). Twenty consecutive patients underwent primary repair of ruptured lateral ligaments of the ankle during the same period and formed the "primary repair" group (group B). Fifteen from group A (75%) and 17 from group B (85%) were able to attend the follow-up examination. There were 20 men (six in group A and 14 in group B) and 12 women (nine in group A and three in group B). Mean patient age was 27 (13-43) years in group A and 30 (15-41) years in group B. Delay between time of injury and anatomical reconstruction was less than 2 months in six patients, between 2 and T. Järvelä ( ✉ ) 6 months in five and more than 6 months in four. The 17 patients in group B were treated acutely on the day of the injury. Mean follow-up was 3.1 (2.1-4.0) years for group A and 3.2 (2.3-4.0) years for group B.
Standardised stress X-rays for anterior talar translation as described by Karlsson et al. [14] were performed in all patients preoperatively and at follow-up. Instability was present if the width of the posterior aspect of the joint space between the talus and the tibia was more than 10 mm. Clinical findings, such as a feeling of instability, pain and swelling of the ankle, contributed to the decision to perform surgery in patients in group A. These patients had failed to respond to conservative treatment with an ankle support and a rehabilitation program. The clinical follow-up evaluation was performed by one surgeon (TJ). A scoring scale previously evaluated and validated by Karlsson and Peterson [15] was used to assess the functional outcome. This score is based on eight items, taking into account subjective evaluation of stability, pain and swelling and stiffness in relation to activities of daily living such as working ability, sport, stair climbing and running. The maximum score is 100 points.
Operative technique
Anatomical reconstruction has been previously described by Karlsson et al. [14] and was primarily performed in all patients in group A. The peroneal tendon sheath was opened and the anterior talo-fibular and calcaneo-fibular ligaments were identified. These ligaments were divided approximately 2 mm from the antero-inferior fibular margin. A periosteal flap was raised and a small bone block removed from the antero-lateral aspect of the fibula. A 2.0 mm drill bit was used to drill holes in the fibula. The ligaments were shortened to an appropriate length and sutured to the bone. The sutures were tightened over a bony bridge with the foot in the neutral position. We duplicated this procedure with a periosteal flap and the proximal ends of the ligaments.
In our new technique, developed by HW, we continued this anatomical reconstruction when the local ligament tissue was so severely damaged, attenuated or absent that augmentation was required. The inferior part of the anterior tibio-fibular ligament was dissected and removed from its tibial origin with a periosteal flap (Fig. 1) . The tibial end of the inferior part of the tibio-fibular ligament was transplanted to the talar end of the anterior talo-fibular ligament with sutures to augment the anatomical reconstruction. The fibular origin of the tibio-fibular ligament remained intact (Fig. 2 ). All patients in group A received this augmentation procedure.
The primary repair was performed for patients in group B on the day of injury by repairing both the anterior talo-fibular and the calcaneo-fibular ligaments, if there was mechanical instability as determined from standardised stress radiographs for anterior talar translation. Similar skin incisions were used in both groups. Postoperative management was the same in both groups. The ankle was immobilised in a below-knee walking cast with full weight bearing for 4 weeks. Range of movement and isometric peroneal strengthening exercises started thereafter. All patients were allowed to return to full sporting activities between 2 and 3 months after surgery.
Statistical analysis
Statistical analysis was performed using the SPSS 10.0 software package (SPSS, Inc., Chicago, Illinois, USA). Calculations between the differences of means were performed with the Student's t-test, and those of frequencies with the chi-square test. Significance level set at P<0.05.
Results
All patients played sports before injury and were able to return to sporting activities afterwards. Four patients (27%) in group A changed their level of activity to a lower level. All patients in group B continued at their pre-injury level of activity. Subjectively, 14 patients (93%) in group A and 16 (94%) in group B considered their ankles excellent or good. Two patients (one in each group) considered their ankles poor. No further operations were undertaken on any patient. Functional results are presented in Table 1 and Table 2 .
Pre-operatively, the mean anterior talar translation was 10.3 mm in group A, and 11.9 mm in group B (P=0.014) and at follow-up 8.6 mm and 8.0 mm respec- Fig. 1 The ligaments -the anterior talo-fibular ligament, which is attenuated (1), and the calcaneofibular ligament (2) -were divided approximately 2 mm from the anterior and inferior fibular edge. After lifting a periosteal flap, the surgeon chiselled a small bone block away from the anterior and lateral part of the fibula. A 2.0 mm drill bit was used to make holes in the fibula. The ligaments were shortened to appropriate length and sutured to bone through the drill holes (marked with a circle). The inferior part of the anterior tibio-fibular ligament (3) was dissected and cut away from the tibial origin with a periosteal flap Fig. 2 The tibial end of the inferior part of the tibio-fibular ligament (1) was transplanted to the talar end of the anterior talo-fibular ligament with sutures. The fibular origin of the tibio-fibular ligament remained intact. The imbricated and sutured calcaneofibular ligament (2) , and the superior part of the anterior tibiofibular ligament (3) tively (Table 1) . This difference is not statistically significant. At follow-up, two patients (one in each group) had an unstable ankle.
Discussion
We have described a new anatomical reconstructive procedure for chronic lateral ligamentous instability of the ankle for those situations where the local ligament tissue is so severely damaged, attenuated or absent that adequate reconstruction without augmentation is not possible. We also have compared the outcome in patients in whom this procedure was used with those who were treated by primary repair of ruptured ligaments. The functional results in both groups were good between 2 and 4 years after surgery. These results are comparable with many previous reports [4, 8, 12, 14, 16, 17] .
In our study all patients were physically active before the injury and were able to return to sporting activities after the operation. Only four could not return at the same level. However, these four patients with chronic instability had suffered pain, swelling and giving way for more than 6 months before the reconstruction. During that time they could not play sports, and afterwards, it was difficult for them to return to their previous sporting level. These results are similar to those from previous studies using anatomical reconstruction [14, 16] . Liu and Jacobson [18] treated 45 patients with their new reconstructive procedure (the capsule-ligament shift technique) for chronic lateral ankle instability. In this technique, the inferior extensor retinaculum was used as reinforcement for the anterior talo-fibular ligament. After a mean follow-up of 4.6 years, 87% of patients were able to participate in sports at their pre-injury level of activity [18] .
In our study, the mean anterior talar translation was smaller in both groups at follow-up when compared with the pre-operative values, indicating that the operation was objectively successful in both groups. Only two patients at follow-up had an unstable ankle, one in each group. Karlsson et al. [16] have recently reported similar results with regard to stability in a prospective randomised study comparing two anatomical reconstruction techniques with a mean of 3 years follow-up. The standardised stress radiographic examination we used is generally considered a valid and reliable method for evaluation of the anterior talo-fibular ligament [9, 10, 21] . Stress X-rays are more sensitive and specific than magnetic resonance imaging in the detection of tears of the lateral ligament of the ankle [5] .
The limitations of our study were its retrospective nature and the limited number of patients. However, we wished to report these promising results of our new reconstruction technique, which is useful in difficult situations when the local ligament tissue is so severely damaged that adequate anatomical reconstruction without augmentation is not possible.
In summary, the results of this new anatomical reconstruction were good and comparable to those after primary repair. Based on these results, we believe that lateral instability of the ankle can be successfully treated when the ligaments are not repaired primarily. This new procedure may be recommended when there is not enough local ligament tissue to perform an adequate anatomical reconstruction. Prospective and randomised studies are needed to further evaluate this technique. 
